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Technical Textiles for Agro-tech Sectional Committee, TXD 35 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Technical 
Textiles for Agro-tech Sectional Committee had been approved by the Textile Division Council. 


Tobacco farming presents several hazards to those who cultivate and harvest the plant. Although some of these 
hazards, such as pesticide exposure and musculoskeletal trauma are faced by workers in other types of agricultural 
production, tobacco production presents some unique hazards, most notably acute nicotine poisoning, a condition 
also known as green tobacco sickness. Green tobacco sickness is an occupational poisoning that can affect workers 
who cultivate and harvest tobacco. It occurs when workers absorb nicotine through the skin as they come into 
contact with leaves of the mature tobacco plant. Use of the knitted seamless nylon gloves by the workers, while 
cultivating and harvesting the tobacco plants, can significantly reduce the above hazards. 


The composition of the Committee responsible for the formulation of this standard is given in Annex G. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
“Rules for rounding off numerical values (revised) . The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


AGRO TEXTILES — NYLON KNITTED SEAMLESS 
GLOVES FOR TOBACCO HARVESTERS — 
SPECIFICATION 


1 SCOPE 


1.1 This standard prescribes the constructional details 
and performance requirements of knitted seamless 
gloves, white, made from nylon yarn. 


1.2 This standard does not prescribe general 
appearance, lustre, feel, and type of finish of gloves. 


2 REFERENCES 


The standards listed in Annex A contain provisions, 
which through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated in Annex A. 


3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 3596 shall apply. 


4 MANUFACTURE 


4.1 Yarn 


The gloves shall be manufactured from 111/24/2 crimp 
nylon yarn. The nylon yarn used to manufacture gloves 
shall conform to the requirements given in Table 1. 


4.2 Gloves 


The gloves shall be seamless plain knitted on 10 gauge 
knitting machines. The number of ply shall be 5. Elastic 
yarn shall be used after every two courses in cuff 
portion of the seamless glove. The elastic yarn shall 
conform to the following parameters: 


a) Each covered elastic yarn shall have a 
minimum of 160 mm of elastic yarn core of 
not less than 0.3 mm diameter. 

b) The minimum elongation of covered elastic 
yarn shall be 160 percent under a load of 225 
g with respect to specimen length of 100 mm. 


4.2.1 The gloves shall be of the design as shown in 
Fig. 1 and shall be so knitted as to allow the use of the 
gloves on either hand irrespective of positioning of 
the thumb. The fingers and thumb shall be seamless 
knitted using 2 or 3 needles during knitting. 


4.3 Freedom from Defects 


The gloves shall be free from manufacturing defects 
such as large mends, ladders, dropped stitches, 
noticeable oil or other stains, holes, cuts, badly shaped 
fingers, chemical damages or any other defect which 
may significantly mar the appearance or serviceability 
of the gloves. 


NOTE - The nylon seamless gloves may turn yellow after a 
period of 2 to 3 years which may not be reason for its rejection. 


Table 1 Requirements of Nylon Yarn 
(Clause 4.1) 


SI No. Characteristic 
(1) (2) 
i) Denier 


ii) Tenacity, g/d, dry and wet, Min 
iii) Elongation at break, percent 

iv) Crimp rigidity, percent 

v) Nips per metre, Min 

vi) Boiling water shrinkage, percent 


NOTES 


Requirement 


Method of Test, Ref to 
(3) (4) 


220 + 4.0 IS 7703 (Part 1) 
3.0 IS 7703 (Part 2) 
25 to 30 IS 7703 (Part 2) 
18 to 22 Annex B 

40 Annex C 

0.5 to 2.5 IS 7867 


1 The breaking load of yarn shall be determined on a test length of 500 mm using a constant rate of traverse type machine having a 


traverse of 300 + 15 mm/min. 


2 The breaking load values of yarn removed from the glove shall not be less than 95 percent of the specified values. 
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5 REQUIREMENTS 


10mm 
APPROX. 


Fic. 1 GLOVE, KNITTED 


shrinks up to a period of four months. To overcome the above 


property, the dimensions of the gloves shall be checked within 
5.1 Dimensions and Mass 7 days from knitting. 


The gloves shall conform to the requirements of 5.2 Wales and Courses 
Table 2 read with Fig. 1. 


SI No. 


0) 
i) 
ii) 
iii) 
iv) 
v) 


Tolerance 


Method of 
Test 


The number of wales and courses in the gloves shall 
NOTE — Due to inherent properties of nylon, the nylon gloves conform to those given in Table 3 


Table 2 Dimensions and Mass of Gloves 
(Clause 5.1 and Fig.1) 


All dimensions in centimetres. 


Size Overall Width Depth of Distance Length Mass of 10 
No. Length Across from of Thumb Pairs, 
Palm Cuff Middle Thumb Index Middle Ring Little Min (see 
Finger Finger Finger Finger Finger Note), g 
A B C D E F G H J 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12) 
0 24.0 10.0 6.0 4.0 9.5 6.5 7.0 6.5 5.0 450 
1 25.0 11.0 7.0 5.0 10.0 7.0 7.5 7.0 5.5 500 
2 26.0 11.0 7.0 5:75 10.5 7.5 8.0 7.5 6.0 520 
3 27.0 12.0 7.0 9.19 11.0 8.0 8.5 8.0 6.5 530 
4 28.0 12.0 7.0 5.15 11.5 8.5 9.0 8.5 7.0 540 
+15 +1.0 +1.0 < +0.5 
< D-2 > D-3 


NOTE — A Tolerance of minus 5 percent shall be permissible on the mass of an individual pair calculated on the basis of the mass 
specified in col 12. 
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Table 3 Number of Wales and Courses 


(Clause 5.2) 
SI No. Size Total Number of Wales in the Minimum Number of Wales in Each Finger (On One Side) Course 
No. Glove (In Palm Portion One Side) ” z - Per dm 
Thumb Index Middle Ring Little 
a) (2) (3) (4) (5) (6) (7) (8) (9) 
i) 0 68 15 15 15 15 14 
ii) 1 68 15 15 15 15 14 
iii) 2 68 15 15 15 15 14 80+2 
iv) 3 72 15 15 15 15 14 
v) 4 72 15 15 15 15 14 
Method < D-4 > D-5 
of Test 


NOTE — Total number of wales in cuff portion shall be 120 for all the glove sizes. 


5.3 The gloves shall also conform to the performance 
requirements as given in Table 4. 


5.4 Sealed Sample 


If, in order to illustrate or specify the undeterminable 
characteristics, such as general appearance, feel, shade 
and finish, a sample has been agreed upon and sealed, 
the supply shall be in conformity with the sealed sample 
in such respects. 


5.4.1 The custody of the sealed sample shall be a matter 
of prior agreement between the buyer and the seller. 


6 PAIRING 


6.1 The gloves shall be matched and paired according 
to their size (see Table 1). They shall be tucked together 
at the lower end of the cuff. 


6.1.1 A difference of 1.0 cm in the overall length of 
the gloves shall, however, be permissible while pairing. 


7 MARKING 


7.1 Each pair of gloves shall be distinctly marked with 
the following: 


b) Manufacturer’s name, initials or trade-mark, 
if any; and 


c) Any other information required by the buyer. 


7.2 BIS Certification Marking 


The gloves may also be marked with the Standard 
Mark. 


7.2.1 The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act, 1986 
and rules and regulations made thereunder. The details 
of the conditions under which a license for the use of 
Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian 
Standards. 


8 PACKING 


The gloves shall be packed as agreed to between the 
buyer and the seller. 


9 SAMPLING 


9.1 Lot 


A consignment of gloves of the same size delivered to 


a) Size; a buyer against a despatch note shall constitute a lot. 
Table 4 Requirements of Gloves 
(Clause 5.3) 
Sl Characteristic Requirement Method of Test, Ref to 
No. 
a) (2) (3) (4) 
i) Dimensional change (due to relaxation), percent, Max 2,5 D-6 
ii) pH value of aqueous extract 5.0 to 7.5 IS 1390 
iii) Scouring loss, percent, max 4 D-7 
iv) Glove finger dexterity, s, Max 30 D-8 
iv) Dimensional change due to washing, percent, Max : Annex E 
a) Lengthwise 10 
b) Widthwise 5 
vi) Abrasion resistance with zero emery paper at a pressure of 9 kpa for 700 cycles No wear through IS 12673 (Part 2) 
vii) | Water vapour permeability, g/m?/day 1 200 Max Annex F 
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Table 5 Number of Gloves to be Selected from a Lot and Permissible 
Number of Non-Conforming Gloves 


(Clauses 9.2 and 9.3) 


SI No. Number of Gloves Non-Destructive Testing Destructive Testing 
in the Lot 
aes Number of Gloves Permissible Number of Number of Gloves Permissible Number of 
to be Selected Non-conforming Gloves to be Selected Non-conforming Gloves 
(1) (2) (3) (4) (5) (6) 
i) Up to 300 10 1 2 0 
ii) 301 to 500 20 1 3 0 
iii) 501 to 1 000 30 2 5 0 
iv) 1 001 to 3 000 50 3 8 0 
v) 3 001 and above 80 5 13 1 


9.1.1 The conformity of the lot to the requirements of 
this specification shall be determined on the basis of 
the tests carried out on the sample selected from it. 


9.2 Unless otherwise agreed to between the buyer and 


the seller, the number of gloves, depending upon the 


size of the lot, shall be selected at random in accordance 
with col 3 of Table 5. 


9.3 The sample size and the criteria for conformity for 
various characteristics shall be as follows: 


iii) 


Characteristics 


Freedom from defects, 
dimensions and number of 
wales and courses 


Mass 


Dimensional change due to, 
relaxation, scouring loss, pH 
value, dimensional change due 
to washing, glove finger 
dexterity, abrasion resistance, 
Water vapour permeability 


Sample Size 


All the gloves selected 
according to col 3 of Table 5 


All the gloves selected 
according to col 3 of Table 5 
All the gloves selected 
according to col 5 of Table 5 


Criterion for Conformity 


Non- conforming gloves not to 
exceed the corresponding 
number given in col 4 of Table 5 
Each observed value satisfy the 
specified requirement 


Non-conforming gloves not to 
exceed the corresponding 
number given in col 6 of Table 5 
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ANNEX A 
(Clause 2) 
LIST OF REFERRED INDIAN STANDARDS 


IS No. Title IS No. Title 
1390 : 1983 Methods for determination of pH 7867 : 1875 Specification for continues filament 
value of aqueous extracts of textile textile polyamide (nylon) yarn 
materials 10099 : 1982 Methods for preparation, marking 
1670 : 1991 Textiles — Yarn — Determination and measuring of fabric specimens 
of breaking load and elongation at and garments in tests for 
break of single strand determination of dimensional change 
3596 : 1967 Glossary of terms relating to hosiery 12673 (Part 2): Textiles — Determination of 
6359 : 1971 Method for conditioning of textiles 2013 abrasion resistance of fabrics by 
7703 Methods of test for man-made fibres Martindale method — Part 3 
continuous filament flat yarn Determination of the specimen 
(Part 1): 1990 Linear density breakdown (first revision) 
(Part 2): 1990 Dry and wet tenacity and elongation 15370 : 2005 Textiles — Domestic washing and 
drying procedures for textile testing 
ANNEX B 


[Table 1, SI No. (iv)] 
DETERMINATION OF CRIMP RIGIDITY 


B-1 PREPARATION OF TEST SPECIMENS 


Prepare the hank with number of turns depending upon 
denier of yarn, that is 2 000/Denier = No. of strands 
and No. of turns = No. of strands/2. 


B-2 PROCEDURE 


B-2.1 Immerse the hank with required no. of turns in 
cylinder filled with water to the brim (up to the mark 
in the cylinder) with initial weight of 200 g (4 g + 196 
g ), where 4 g is the weight of hook which is used for 
suspending the yarn in the cylinder and 196 g is the 
dead weight. Hence the effective tension on the hank 
is 0.1 g/denier. 


NOTE — Add wetting agent in water before testing. 


B-2.2 Keep the hank suspended with above weight of 
200 g for 2 min and note down the reading for the 
length of hank at lower level of hank in cm. Record it 
as initial length (L,). 


B-2.3 Remove the heavier weight of 196 g with the 


help of grid and allow the hank to contract for 2 min. 
Again note down the length of the hank at lower level 
with hook attached that is 0.002 g/denier tension). 
Record it as (L). 


B-2.4 Take minimum 5 observations for the given 
sample. 


B-3 CALCULATION 
Calculate the percent crimp rigidity by below given 
formula: 
Crimp rigidity, percent = =~ «100 
where i 
L, = initial length of the hank, and 


L, = final length of the hank. 
B-4 REPORTING 


Determine the average of 5 readings and report as 
percent crimp rigidity of yarn. 
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ANNEX C 
[Table 1, SI No. (v)] 
DETERMINATION OF NIPS PER METER OF YARN 


C-1 PREPARATION OF TEST SPECIMENS 


Place 25 cm of yarn between two grips of twist-meter 
applying tension of Tex/2. 


C-2 PROCEDURE 


C-2.1 Insert pointer in the yarn at one end of the yarn 
while in the grip and remove if any twist in the yarn 
and then slowly move it to the first nip. Repeat the 


procedure and count the total number of nips in 25 cm 
length of yarn. Record it as whole number. 


C-2.2 Take minimum 10 readings and note down the 
average for number of nips in 25 cm length. 


C-3 CALCULATION 


Calculate Nips/m by multiplying the above reading 
by 4 and report the value as a whole number. 


ANNEX D 
(Tables 2, 3 and 4) 


METHOD OF TESTS FOR DIMENSIONS, MASS, WALES, COURSES, DIMENSIONAL CHANGE, 
SCOURING LOSS AND GLOVE FINGER DEXTERITY 


D-1 CONDITIONING OF TEST SPECIMENS 
AND ATMOSPHERIC CONDITIONS FOR 
TESTING 


The test specimens shall preferably be conditioned for 
testing and tested in the standard atmosphere as given 
in IS 6359. 


D-2 DIMENSIONS 


Take a glove from the test sample. Lay it flat on a 
horizontal surface. Remove all creases and wrinkles 
without distorting it. Measure correct to the nearest 
millimetre the dimensions given in Table 2. 


D-3 MASS 


Take a set of 10 pairs of gloves from the test sample. 
Condition them to moisture equilibrium for 24 h 
(see D-1) and weigh to an accuracy of 1 g. 


D-4 WALES 


Take a glove constituting the test sample. Lay it flat 
on a horizontal surface. Remove all creases and 
wrinkles without distorting it. Count with the help of a 
pick glass or magnifying glass, the number of wales 
per decimetre at the required portion of the glove. 


D-5 COURSES 


Take a glove constituting the test sample. Lay it flat 
on a horizontal surface. Remove all creases and 
wrinkles without distorting it. Count with the help of a 
pick glass or magnifying glass, the number of courses 
per decimetre. 


D-6 DIMENSIONAL CHANGE (DUE TO 
RELAXATION) 


D-6.1 Marking of Test Specimens 


Take a glove from the test sample. Mark centrally on 
it by means of indelible ink or a fast dyed cotton sewing 
thread an area of 15 x 15 cm with two of its sides 
running in the direction of wales and the other two in 
the direction of courses. Spread this test specimen on 
a flat smooth surface, carefully removing by hand all 
creases and wrinkles. Within this area, mark six pairs 
of marks, three pairs each in the direction of wales and 
courses in such a way that the distance between each 
pair of marks is the same. 


D-6.2 Procedure 


D-6.2.1 Place test specimen on a glass plate and 
carefully remove by hand all creases and wrinkles 


without stretching the test specimen and place another 
glass plate on the test specimen. Measure correct to 
the nearest millimetre the distance between each pair 
of marks separately. 


D-6.2.2 Lay the test specimen flat in a tray of suitable 
size and soak the specimen under a head of 25 mm of 
water containing 0.5 percent suitable wetting agent at 
room temperature for 2 h. Drain out the water and 
remove the test specimen carefully so that it is not 
stretched. Lay the specimen flat on a smooth surface. 
Remove the excess water with the help of an absorbent 
material or by keeping the smooth surface in a sloping 
position. Dry the specimen at room temperature. 


NOTE — Removal of excess water by wringing the test 
specimen is not permitted. 


D-6.2.3 Proceed as in D-6.2.1 and measure correct to 
the nearest millimetre the distance between each pair 
of marks separately. 


D-6.3 Calculation 


D-6.3.1 Calculate separately the percentage of 
dimensional change for each pair of marks in the 
directions of wales and courses by the following 
formula: 


i ; a 
Dimensional change (due to = x 100 
relaxation), Percent a 
where 

a = distance between a pair of marks (along the 
wales or courses as the case may be) before 
soaking, and 

b = distance between the same pair of marks 


after soaking. 


D-6.3.2 Determine the average dimensional change 
(due to relaxation), percent in each direction. 


D-7 SCOURING LOSS 


D-7.1 Test Specimen 


Cut the test specimen weighing about 10 g from each 
sample. 


D-7.2 Procedure 


D-7.2.1 Dry the test specimen to constant mass in the 
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drying oven at 105 + 3°C temperature and determine 
its mass accurately. 
NOTE — Constant mass shall be deemed to have been reached, 


if the difference between the two successive weighings at an 
interval of 20 min is less than 0.05 percent. 


D-7.2.2 Extract the above specimen with a mixture of 
benzene and methyl alcohol in the proportion of 3 : 2 
in a Soxhlet apparatus for 4 h at the rate of 5 extractions 
per hour, by placing the specimen in a thimble and 
covering it with cotton or wool previously extracted 
with the above stated mixture of benzene and methyl 
alcohol. The solvent shall then be distilled off from 
the extract. Dry the residue to a constant mass (see 
Note under D-7.2.1) at 105 + 3°C and determine the 
mass accurately. 


D-7.3 Calculation 


Calculate the scouring loss by the following formula: 


Scouring loss, percent = ~ 100 


where 


mass of the dry residue (see D-7.2.2), and 


mass of the test specimen (see D-7.2.1). 
D-8 GLOVE FINGER DEXTERITY 


D-8.1 Number and Condition of Test Specimen 


Four gloves shall be tested. The specimens are the 
entire gloves and shall be taken for test in the new (as 
made) condition. They shall not be softened by any 
special treatment for example tapping with a mellet or 
squeezing between rollers. 


D-8.2 Apparatus 


A solid, centreless ground stainless steel test pin 40 mm 
long and of diameter 11 mm is required. 


D-8.3 Procedure 


The pin shall be placed on a flat surface, for example a 
table top, and a trained operator wearing gloves shall 
pick up the pin by its circumference between his gloves 
forefinger and thumb without any other means of 
assistance. The operator shall pick up pin three times 
consecutively, without undue fumbling, within 30 s 
for all the four gloves. 
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ANNEX E 
[Table 4, SI No. (iv)] 


METHOD OF TEST FOR DETERMINATION OF DIMENSIONAL 
CHANGE ON WASHING AND DRYING 


E- 1 PRINCIPLE 


The specimen of known dimensions is conditioned in 
the standard atmosphere and subjected to the 
appropriate washing and drying procedures. After 
drying and conditioning, the specimen is re-measured 
and the changes in dimensions are calculated. 


E-2 APPARATUS AND REAGENTS 


Use apparatus and reagents as specified in IS 10099 
and IS 15370. 


E-3 ATMOSPHERIC CONDITIONS 


The atmospheric conditions required for conditioning 
and testing are specified in IS 6359. 


E-4 TEST SPECIMENS 


E-4.1 The selection, dimensions, marking and 
measuring of test specimens are specified in IS 10099. 


E-4.2 Two specimens from each sample should be 
taken. 


E-5 PROCEDURE 


E-5.1 Take two specimen and condition these as per 
IS 6359. Determine the original length and width 
dimensions in accordance with IS 10099. 


E-5.2 Subject the specimens to washing using the 


reference detergent specified in 4.1.2 of IS 15370 and 
as per procedure 5A specified in 7.1 of IS 15370 and 
then dry the specimens as per 8.5 of IS 15370. 


E-5.3 After washing and drying, condition and measure 
the specimens and calculate the dimensional change 
of the specimens according to the procedure specified 
in IS 10099. 


E-6 EXPRESSION OF RESULTS 


E-6.1 Calculate the average change in dimensions in 
both the length and width directions in accordance with 
IS 10099 as follows: 


= x100 
o 
where 
X, = original dimension, and 
X, = dimension measured after treatment. 


Record the changes in measurement separately as a 
percentage of the corresponding original value. 


E- 6.2 Express the average dimensional changes to the 
nearest 0.5 percent. 


E- 6.3 State whether the dimension has decreased 
(shrinkage) by means of a minus sign (—) or increased 
(extension) by means of a plus sign (+). 


ANNEX F 
[Table 4, SI No. (vii)] 
METHOD OF TEST FOR DETERMINATION OF WATER VAPOUR PERMEABILITY 


F-1 PRINCIPLE 


A test specimen is sealed over the open mouth of a test 
dish which contains water, and the assembly is placed 
in a controlled environment of 27 + 2°C at 65 + 2 
percent relative humidity. Following a period of time 
to establish an equilibrium of the water vapour pressure 
gradient across the sample, successive readings of the 
assembled dish are made and the rate of water vapour 
permeation through the specimen is calculated. 


F-2 SAMPLING 


The samples shall be selected from different places in 
the submitted sample so as to be representative of the 
whole. Minimum of 3 specimens from each sample 
shall be taken. 


F-3 CONDITIONING OF THE SAMPLE 


The samples need to be conditioned for minimum of 
2h in relative humidity of 65 + 2 percent and the 


temperature of 27 + 2°C. 


F-4 TEST PROCEDURE 


F-4.1 Take care when handling the assembled dishes 
and avoid splashing the inside surface of the test 
specimen. 


F-4.2 Condition the test fabric or sample at least for 2 h 
in the standard atmosphere for testing 


F-4.3 Take at least 3 circular specimens of 
approximately 9 cm diameter. 


F-4.4 Using a burette, transfer the volume of water at 
27 + 2°C into each open dish predetermined from the 
dimensions of the dish to give an air layer which 
is 10 + 1mm deep between the surface of the water 
and the underside of the supported specimens. This 
requires approximately 46 ml of water in each dish. 


F-4.5 Position the triangular sample support in the dish. 


F-4.6 Apply a continuous layer of adhesive to the rim 
of the dish. Position the test fabric such that the face 
side of the sample is uppermost in the assembly. 


F-4.7 Place the cover ring over the rim of the dish, 
and press firmly down. 


F-4.8 Apply a strip of adhesive tape around the full 
circumference of the assembly sealing the join between 
the cover ring and the dish. 
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F-4.9 Place each assembly onto the turntable. Rotate 
the turntable with the assemblies for a period of 1 h to 
establish equilibrium of the water vapour transmission 
for each assembly. 


F-4.10 At the end of the equilibrium period carefully 
weigh each assembly to the nearest 0.001g and record 
the results. 


F-4.11 Record the time these weighings were taken 
and then replace the dishes on turntable. 


F-4.12 Rotate the turntable for a further period 
of 24 h. 


F-4.13 Re-weigh the assemblies to the nearest 
of 0.001g. 


F-5 CALCULATION 


Calculate the water vapour permeability by the formula 
as given below: 
24x M 


Water vapour permeability, g/m?/day = 
TxA 


where 


M = loss in weight of assembly after 24 h, in g; 
T = time,h 
A = area of the dish, m? (0.005 411 3 mô). 


F-5.2 Calculate the average water vapour permeability 
of 3 specimen readings. 
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ANNEX G 
(Foreword) 
COMMITTEE COMPOSITION 


Technical Textiles for Agro-tech Sectional Committee, TXD 35 


Organization 
The Synthetic & Art Silk Mills Research Association, Mumbai 
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Central Agricultural University, Imphal 


Central Institute for Research on Cotton Technology, Mumbai 
Central Institute of Plastics Engineering & Technology (CIPET), 


Ahmedabad 


Central Institute of Plastics Engineering & Technology (CIPET), 
Bhopal 


Chandra Shekhar Azad University of Agriculture and 
Technology, Kanpur 
CTM Technical Textiles Ltd, Ahmedabad 


Department of Jute & Fibre Technology, Kolkatta 


Directorate General of Supplies & Disposal, New Delhi 
Flora Agrotech, Vapi 


Garware Wall Ropes Limited, Satara 

Gujarat Green Revolution Company Limited, Vadodara 
Horticulture Training Centre, Pune 

Indian Agricultural Research Institute, New Delhi 
Indian Institute of Packaging, Mumbai 

Indian Jute Industries’ Research Association, Kolkata 
Indian Technical Textile Association, Mumbai 
Lamifab & Paper (P) Ltd, Aurangabad 

Maharashtra State Horticulture & Medicinal Plant Board, Pune 
National Committee on Plasticulture Applications in 
Agriculture & Horticulture, New Delhi 


National Jute Board, Kolkatta 


Navsari Agricultural University, Navsari, 


Neo Corp International Limited, Pithampur 


Office of the Textile Commissioner, Mumbai 


Reliance Industries Ltd, New Delhi 
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SHRI SAMIR GUPTA 
SHRIMATI RITIKA Gupta (Alternate) 
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Dr Asay Kumar NEEMA (Alternate) 


DR ASHOK KUMAR 
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SHRIMATI JYOTI AGARWAL (Alternate) 


DR SWAPAN KUMAR GHOSH 
ProF S. C. Ray (Alternate) 


ADDITIONAL DIRECTOR GENERAL (QA) 
SHRI SANJAY LOHIYA 


SHRI SANJAY RAUT 
Suri S. G. PALUSKAR (Alternate) 


Dr Y. P. SINGH 
Suri P. D. KOTAK (Alternate) 


SHRI RAVINDRA DESHMUKH 
Suri SAMPAT YADAV (Alternate) 


DR T. V. S. RAJPUT 
Dr NEELAM PATEL (Alternate) 


Dr SANJAY CHATTOPADHYA 
DR TANWEER ALAM (Alternate) 


Suri P. K. CHOUDHURY 
Suri D. K. Biswas (Alternate) 


SHRIMATI SHASHI SINGH 
Ms PRIYANKA PRAJAPATI (Alternate) 


SHRI KAMLEISH DHOOT 
Suri KisHort LaL DHOOT (Alternate) 


SHRI JEEVAN RAGHUNATH BUNDE 


SHRI KRISH S IYENGAR 
Suri K. K. KAUSHAL (Alternate) 


Shri Tapobrata Sanyal 
SHRI ALOK Kumar KHASTAGIR (Alternate) 
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